in an ice bath. This process is similar to the one reported for the preparation of acryloyl hydrazine, N-(B-ethyl-amino )acrylamide and N-2( 6-aminopyridine )acrylamide [Takrony (2000) ].
Poly(p-bromophenyl acrylamide) (PBPA) and poly(methyl methacrylate) (PMMA) homopolymers were prepared by refluxing BA or MMA monomers with dimethylformamide (DMF) (50/50 v/v) as solvent and 0.2 w/v % AIBN as initiator for two hours. The polymer was precipitated by pouring it in distilled water and dried in a vacuum oven for several days at 40°C.
Copolymers of BPA-MMA were prepared using 0.2 w/v % AIBN as free radical initiator and 5O/50 (v/v) DMF as solvent. Five different copolymer compositions of BP A-MMA were prepared, so that the reactivity ratios might be determined. Polymerization was carried out to about 10% conversion. The polymers were precipitated by pouring into a large excess of distilled water, filtered and dried in a vacuum oven at 40°C for several days.
Analytical techniques Infrared spectroscopy (IR)
Infra-red spectra were recorded on Pye Unicam SP 2000 spectrophotometer, for the homopolymers and copolymers.
Nuclear magnetic resonance spectroscopy (NMR)
1 H-NMR spectra were obtained using a Varian EM 390 90 MHZ spectrophotometer with integration and 20 mg samples. The polymers were dissolved in 1 mL of CDCl 3 . The integral obtained for each sample was used for determination of the polymer compositions.
Microanalysis
Nitrogen contents were determinated by the Microanalytical Unit at King Abdel Aziz University, Saudi Arabia.
Thermal method of analysis Tbermogravimetry (TG)
T.G.A. measurements were carried out with a Mettler TO 3000 apparatus.
Finely powdered (-10 mg) samples were heated at 10°C /min in a dynamic nitrogen atmosphere (30 mL/min.); the sample holder was boot-shaped, 10 mm × 5 mm x 2.5 mm deep and the temperature measuring thermocouple was placed 1 mm from the sample holder.
T.G.A was also used for the determination of rates of degradation of the homopolymers and copolymers in the initial stages of decomposition. The activation energies were obtained by the application of Arrhenius equation. The IR spectrum of BPA-MMA copolymer exhibits a characteristic strong band at 1730 cm -l assigned to the antisymmetric stretching vibration of carbonyl group of MMA. There is no change in the position of the bonds of amino group of BPA units in the copolymers.
RESULTS AND DISCUSSION

Characterization
Determination of reactivity ratios of BPA-MMA copolymers
Five different compositions of the BPA- 
Fig. 3: Plots of
For BPA-MMA copolymers. The polymerization were carried out at 60°C to about 10% conversion.
The integration of 1 H-NMR spectrum from each sample of the copolymer was used for the calculation of copolymer composition. The monomer composition of the copolymer can be calculated from the ratio of these integrals which are proportional to the number of protons that contribute to the peaks. This method was already used for the determination of reactivity ratios for different copolymers [Grassie et al., (1986) and Grassie et al., (1965) ]. Figure 1 Sonbati (1990) ]. The amino proton at δ 7.85 ppm was disappeared on addition of D 2 O. Peak A at δ 7.15 and 7.38 ppm which is a composite peak, due to two protons in the ortho-position and protons in meta-position of the benzene ring of BP A in the copolymer, respectively [Mochel (1967) ]. Peak B at δ 3.65 ppm is due to -OCH 3 protons of the MMA unit. Dividing the integral values due to peak A by four and peak B by three, the monomer composition of the copolymer -can be calculated. By knowing the number of moles of the monomer mixture and the molar ratio of the copolymer, reactivity ratios can be calculated by means of the following equation [Billmeyer (1971) ]. (
and figure 3 is a plot of 
Thermal methods of analysis Thermogravimetry (TG)
TGA curves of PBP A and PMMA homopolymers and copolymers BP A-MMA are shown in Figure 4 . There are two degradation stages of PBPA homopolymer, the first starts at ~ 110°C with a weight loss of ~ 52%. Figure 5 is plotted against composition. The most clearly defined feature of the reaction is the increase of stability towards PMMA homopolymer.
The effective activation energies of the thermal degradation of PBP A and PMMA homopolymers and BP A-MMA copolymers were determined from the temperature dependence of the chain rupture rate. The rate constant of the thermal degradation was plotted according to Arrhenius relationship ( Figure 6 ). Table 2 lists the activation energies of PBP A and PMMA homopolymers and BP A-MMA copolymers. The activation energy of PBPA homopolymers is smaller than of the copolymers and PMMA homopolymers. Therefore PBPA homopolymers -will undergo decomposition more readily than BP A-MMA copolymers and PMMA homopolymers. 
